

07/28/89 WED 18;59 FAX 804 274 2891 


PM R&D 


13002 



--— SPECIAL ARTICLE 

Annual Report to the Nation on the Status of Cancer, 
1973-1996, With a Special Section on Lung Cancer and 
Tobacco Smoking 

Pli\‘lUs A- WiJigo, Lyfzn A. G. Ries. Cary A. Giovino. Daniel S. Miller. Harry M. 
Roxenberg. Donald R- Shopland. Michael J- Thun, Brenda K. Edxcards 



I 


1 


Background: The American Cancer Socieiy, the Xaiioaal 
Cancer Institute (NCI), and the Centers for Disease Control 
and Prevention (CDC), including the Nationai Center for 
Health Statistics (NCHS), provide the second annual report 
to the nation on progress in cancer prevetiiion and control, 
with 0 ^ special section on lung cancer and tobacco sitiokius* 
Meiftods: Age-adjusted rates (using the 1970 U.S, standard 
populadon) were based on cancer incidence data front NCI 
and iinderljing cause of death data compiled by NCHS, The 
prevalence of tobacco use was derived from CDC surveys. 
Reported P values are two-sided. Results; From 1990 
through 1996, cancer incidence (—0.9% per year; P = ,16) 
and cancer death (—0,6% per year; P = .001) rates for all 
sites combined decreased. Among the 10 leading cancer in¬ 
cidence sites, statistically significant decreases in Incidence 
rates were seen in males for leukemia and cancers of the 
lung, colon/rectum. urinary bladder, and oral cavity and 
pharynx. Except for lung cancer, incidence rates for these 
cancers also declined in females. Among the 10 leading can¬ 
cer mortality sites, statistically significant decreases in can¬ 
cer death rates were seen for cancers of the male lung, fe¬ 
male breast, the prostate, male pancreas, and male brain 
and, for both sexes, cancers of the colon/rectum and stom¬ 
ach. Age-specific analyses of lung cancer revealed that rates 
in males first declined at younger ages and then for each 
older age group Successively over time; rates in females ap¬ 
peared to be in the early stages of fotlowing the same pattern, 
with rates decreasing for women aged 40-59 years- Conclu¬ 
sions; The declines in cancer incidence and death rOtes. par¬ 
ticularly for lung cancer, ate encouraging. However, unless 
recent upward trends in smoking among adolescents can be 
reversed, the lung cancer rates chat are currently decttnlng 
in the United States mav rise again. [J Natl Cancer Inst 
1999;91:675-90] 


and presents detailed information on the occurrence of lung 
cancer, the leadiae cause of cancer death, and oa tobacco smok¬ 
ing in adults and youth. This repon also includes cancer inci¬ 
dence and death rates in five populations; whites, blacks. .Asian 
and Pacific Islanders. American Indians/Alaska. Natives, and 
Hispftnics. 

Subjects .\nd Methods 


Ali statistics presented in this repoit are available at the follatting imerset 
address; _ 


wwv/.sscr.ims.ncLnih.gov 


Additional data, such us annual ustd acc-speclfic rates and Iretlds. arc also avaiS- 
abie at this address or may be accessed on the Surveillance. Epidcmadlojy. and 
End Resuirs’ tSEERi CD-ROM that may be obtained through the internet ad¬ 
dress. 

Cancer Cases 

Irtformatidrt on newly diagnosed cancoe cases oecumnfc in the L'flited States 
is bused On data soiJeuted by the NCI's SEER Pro^i^m (5), Bftefly. Sie SE^ 
Prosmm collects cancer incidence data from !1 poptilalion-based fegisujeS. 
ineiudini five states (ConfiecticuL Hawaii. Iowa. Me* Me.vieB. aad Utah] and 
Sts standard metropolitan statistical areas lAIlantJt. DeEiOii. Los .Aa-eleS. Son 
Francisci>,OakJajid. San Josc^lontcrey. and Seatde-Puget Sound), represenune 
apcroainiately [4<^ Of the U,S. popuiation. Cancer itteidence data for Alasta 
Nutivev from Alaska are also included, E.ttttnutes of canOer incidence nites and 
trends tor the total United Sta<« are frequently based on SEER dan; for this 
analysis, we use Incident cancer cases diagnosed front 1973 (hrousi) 1996 l6>- 
Thc second edition of the International Classtfstalion of Diseases for OrtOolo^- 
llCno-2) groupings for the specific cancer Sites tneitided in this nzpotT have 
been published previously (5,6}, 


Cancer Deaths 


rnfonnstion on cancer deaths in the Uniicd Stales ij based on causes of death 
by die physiciunit on certi{i>^ics Hlsd in iUrft viui 

swdsiics ttfLices. monality mfonnwon is a 

nitionui by the NCHS t[ 7): iinpuhi«h54 data). The underlying cause ot 

is Sflkcrcd tor iahuIaiigfifc>lIo«^ipg the pracedyre? specified by ihi* Worid 


On the 25''’ antliversEiry of ihe National Cancer Act in 1996. 
the American Cancer Societv f.ACS). Ihe Centers for Disease 
Coniroi and Prevention (CDC). which includes the National 
Center for Health Statistics (NCHS), and the National Cancer 
InvliEute (N'CI) repoired ihe first sustained decline in cancer 
mortality since national record-keeping was instituted in the 
193Qs 'J—Sj. These organizations continue to collaborate, moni- 
!‘>r cancer statistics, and produce an annual report to the nation 
7" related to cancer prevention and control in the 

Cniicd States. 

This .second report updates and confirms the continuing dc- 
dl'.ne.s in cancer incidence and death rates in the United States 

iMiir,!.*, CiffTcer tuviliun;. Vol. 91. Xn. S, April 2[. 1999 
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Ot^anizaiSon in Th4 cun’cnc Mamrct Iniemaional iTnoi/jriVa/ C/as- 

sificenan efObexaes, Ir^jnriti. and Cauit-t a/Deni/i tlCDV For the period ftnni 
1950 through 195T. the sisth rsvlsion ^ICD-di is used fdi; for the period from 
1958 through 1907. Cho f«vcnth tevisjoB (ICD-7) is usedfS); for the period front 
i96S through 1978. the eighth revision UCDA-H) is med f/Ol.- end for the period 
front 1979 through 199d. the ninth revision ttCD-91 is used f!l >. For atiolvses of 
long-tem trchds ;ti iuns cancer death rate j durinj the period frCfh 1950 t.'t-ci.c.'; 
149(3, deerhs from eancer of the lung and bronehus also ineluda lieaihs from 
coiioer of the tmchel and pleura. To ensure comparlbiUtv between the ICD.A-S 
and tCC>-9 oodes, lCt)A-8 eodis oo individuaj records dr* eonverted to ICt>-9 
cocks h> applying a cnvivctsioti ojgorilhin used by the NCI. and the ICP-9 cCdcS 
are categorized aoeoroing to SEER site groupings f JJ. 

Cancer Incidence and Death Rates 

use resident populafion estimates for each t'fcsm the C.S. Dwre:iu of 
the Census /JCj to compute 9 ge^]u 5 Tcd cancer incidence and death nited: 
populorion darn for v- hlics ore aUjwMtfd ■silighElv for an ovcrcounc of whuea in 
Hawaii 1 Havfc'ai; Deporrmem of Public Hcahhi unpublished daia). Becau^ in- 
formaPOft oboux Hispajiic origin b coUecr^d .^^pafarcly from rae®. p*«oo5 cat- 
cgori 2 wi as Hispanic are nor muniaJIy exclusive from whiles, blacky. American 
rndlans^Aiaska Katives. and .A.5ian and Paciilc Islanders. 

Rates are expressed a$ per i 00 000 popuiation nnd an* age adjus^d bv thei 
direcc method to dw 19?0 U.S, .^und^rd miJIion populaficn. Ail nittrs fn this 
reporr are based on at least 25 cases Ur deaths. For cancer (hai peraitt ool'' 
JO *T^sIe$ or fema2e^ rates ate based on sex> 5 pcctfic data. Tlie term '*all sicds" 
refers to a;!! cancer ?«CS combined, not just jo tt\e '-^ggre^att of sites included m 
Cadi Usurer Spestne abbrsviatiotif tndude not oihervisc ^pedcied and 

innahcparic bile duel; 

For ^kftcer metdeace raxes, die denominator'* ara coui>l^-lcvel pQp<fii>dnn data 
for the ^eo^npfiic areaa that pasuclpate in ihe SEER Program. Cancer mcidenci 
rates ibr Ameaczai IndUns^Ala*ka NfaitvftR are based un data frum Alaska plus 
all S££ft. refisiiies. 

For cancer deaih r;ttcs. the dcTiominaior^ ^ population data for tha iota* 
United Stales, except for Hispani? data* Cancer death rates for Hispanic?; ifi'^Judc 
cancer deeihs chai occurred in all stat« <x«pr ConnRcticuL Louisiantv. N*'*' 
Hampshire, and OkUhoma, which are oniuted because of the absence of com- 
pmnbic daca cm Hispitnic origin- Cancer depth raws for Atnert^an; indians/Alaska 
Naaves itwludc dau rtom all Males, 

Annual Percent Change 

The pereent change JAPC) is escimawd by a regression lin« to 

the natural lojarithTn of the rates by use of calendar y*? 4 r a regressor vanablc; 
he- y — rjtx ^ b. where y =» in <ri«e> and X eaiendpr year. Theni the fiscLma«d 
Ape — IDO X — 1>. Testing. Ihe hyporhesis that the APC is «*)uai to jero is 
equivalent to cesring ihe hypoihcjiis ihai the 5 \t>pe of the line in the above 
equation is equal to zero. l.e.. that the rate is not tncresRinc; or decreasing. The 
hypotheses test siaqstic uses the j disctibailotr of where SE Js che yiandftrd 

error Of m and the number of degrees of freedom is squal lo the number ot 
calendar ye^ minus 2 f/5K The caicuiadon assumes that faxes Increase or 
deertnse at a comtant rate over irme. aldiough the validity of this assumption has 
not been asiEcsseri. Statistical signinca«ee U assessed by uSe of two-sided 
P - -05- 

Prevalence of Tobac«> Smoking 

The prevaience of tobacco smoking i.s based on daia eojlecred by ibe CDCond 
<tat* 7f hea!;h and eiiucuUun in three wrveys; rnc .Naironai Heyim 

lrtt«rvi-sw Sur%'ey iNHISk iha BehavlciraJ Ri>k. Factor $ur%‘eillaoce System 
(BRFSSj. and Ihc Youth Risk BchaWor Sur^'ciliance System fYRBSS^ 

MKIS is a cofuinuous nationwide surt'cj' of the etvtiian. nCrtlflACijuciori- 

alizad popuL&tjpn that ij» conducted by NCHS f/-JJ. Questions on tfi^ponie origin 
were added to eiliiieg quesnons on race m IY7S. From (992 through i995. 
cufTcm clgarene tmokijig prevatence included person*^ who reponed having 
smoked os least JOO ciga/etres in their lifelime and who reporred now smoking 
•jvery day cr on some days. Before 1992. currem vmokers? included persons who 
had smoked at least 100 dgareties in Ihclf lifenmc and who repoired smoking 
now. 

BRFS5 is ari ongoing system of surveys conducted by xtate health departments 
in cooperaxiof) wjjh the CDC to coHcct ri.'-k factor infortnatio/i and monitor fhc 


®003 


«ile=s of interventions over sime ( /J)- Every month, each Stare uses random- 
dtgri^inling telephone methods to select a ptobabtliry sample of Its ctviiian, 
DCQiiistitudonaiized adult population with telephones f/5.jdj. In 1997, all SO 
soies and the Disirict of Coiambia tandamly selected a sample of adullS averi IS 
years and older who had telephones. BRFSS esrimatea foe rhe roral United Ssai*s 
arc Sased on data from 50 states pins the District of Columbia- Of note. BRFSS 
esLmates. presented vn this report tot the total United States do net agree estactiy 
»im NHiS estimates For the total United Stares for two reasons; 1) diETcfeni 
tea-vsy designs italephone versus householdl and 2) diffetetlt survey years. Cuf- 
roct rigarette smoWriJ prevalence includes adults 1S years old and older who had 
e'er fTnohed al least 100 cigarettes in their lifttitne and whs reported now 
iroriring every day or on some days- 

YRESS consists of biennial, national, state, and iocai sehool-hasediiitveys gf 
represenUlive samples of high school students ff 7, IS). The national survey uses 
a zuee-stave ciusler design, and estimates arc weighteti to represent students in 
grodas 9-lZ in public and private sch<»!s in the 50 states and the Disclci of 
Cciumbio. The state and local surveys involve a two-stag* elaster design and are 
ecKtKted by State and loenl edtiCutiOn agencies and health depanroents using 
uniaonn sampling methods but with variable data gualiiy; caution, therefore, 
ihe«id be used when ipakias direct comparisons Of estimafes across states and 
‘oiaalities. ivith m overall respomic rate of at least 601: and appropriate docu- 
aiscisriod for each state and locality, survey dtiw are weighted. In 1997, 
wesgnfed icumates from 24 stales ani3 15 cities ctin he generalized to oil public 
scsool Students in grades 9-12 tn their respective jurisdictions, Data from nine 
states and two cities ire not weighted and. rtierEtofe- anpiy only W the siudcma 
jarrie-patins in those surveys. Current smoking prevaience includes students in 
iroisi 9.12 who smoked eifarettes on at least one of 30 days picccdins the 
survey. 

Reslxts 

Update 

5£UR cancer incidence. For all cancer sites combined. 

SEER incidence rates decreased (-0.9% per year; P = -16) from 
IS90 through 1996 (Fig.l). although the trend did not achieve 
scarisrical significance. SEER incidence rates appeared lo peak 
in 1992 and decreased on avemgc -2.2% per year between 5993 
and 1996 (P = .0011. The incidence rate for males decreased on 
avenge —4.1% per year <F = .001) from the high of 536.4 per 
100000 in 1992 to 454.6 per 100000 in 1996. The highest 
cancer incidence rate for females occuired in 1991 (351.4 par 
lOOCXKli: between 1991 and 1996. cancer incidence rates for ~ 
femaies dcciineti on average —0.4% per year <.P = .079). 

.A.mot\g the 10 leading cancer incidence sires, rates among 
males were decreasing for cancers of the prostate, lung, colon/ 
rccRim, urinary bladder, and oral cavity and pharyns and for 
leukemia (Fig. 1). From 1990 through 1996. the decreasing 
trends were smtiscically significant for all of these sites e.scept 
prcstaw. Prostate cancer incidence rates peaked in 1992 ai 190.8 
per I DO 000 and declined on average -8,5% per year from 1991 
through 1996 (P — ,007). Trends in male lung cancer arc dis¬ 
cussed in more detail in the special section on lung cancer and • - • 
tobacco smoking. Colorectal cancer incidence races in males 
bcgcr. decrec-sing in the mid-1980s with a peak of 63.0 per 
100000 in 1985: Fates declined on average -2.0'S per year be¬ 
tween 1985 and 1996 (Pc.OOl), 

In females, incidence rates decreased for cancers of the colon/ 
recnim. urinary' bladder, and oral cavity and pharynx and tor 
leukemia from 1990 through 1996 (Fig. 1). However, only the 
decreasing trend in colorectal cancer was statistically significant. 

Rates of coiorcctai cancer among females (45.3 per 100 000 in 
1935) peaked in the same year as those among males. From 1985 
through 1996. coioreccal cancer incidence rates decreased on 
average per year among females (F<-001). Incidence 

rates for female breast cancer have rernained approximately 
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Pis* I* Annuat p«rnnt ^ange<APC) tA SurvelQance^ 
£pidcix2lofo^‘, and End Rc:$x>lu (SEER)* incidexicc 
niiiSJ' top 10 sires, by 5«, all all races. ISW- 
1996- ■'Neces** sectioa for explanauofl laf S^R 
fxi'^ »ssv; ’incidence mfea jre aje adjusicd ro ihe 
IV^O U'.S. sCoAdard iniiUon popuUd&n; "APC is 

on ?«ss-ipeci^c faces: "APC *5 staa'scicaily signjficandy 
Ji'iY«trcni ftrsin zefo (two-sided P<.05). Tym. « lym- 
j^hafna: NOS »« not othcr^vise specified- 


levdl from 1990 through 1996, unlike the 
trend of increasing rates that occurrEd from 
5977 through 1987. Tiensis in female lung 
eancer are discussed in the special section on 
lung cancer and tobacco smoking. 

From 1990 through 1996. incidence rates 
for non-Hodgkin's lymphoma and melanoma 
conrinued to increase, while the incidence 
rate for uterine corpus and uterus NOS can¬ 
cer was approximately level (Hg. i). Inci¬ 
dence races for non-Hodgkin's lymphoma in¬ 
creased on average +0,6% per year, although 
the trend was not statistically significant. 
This average annual percent increase was 
Statisrically significantly lower than that ob¬ 
served for the period from 1973 through 
1979 (+3.0% per year, P = ,001) and for the 
1980s (+3.7% per year; P<.00l). Trends in 
melanoma incidence rates, however, in¬ 
creased substantially from 1990 through 
1996 (+3_7% per year, /’<.00l). The average 
APC for the 1990s was not appreciably dif¬ 
ferent from chat observed for the 1980s 
(+3.1% per year. F<.00l) but was substan¬ 
tially lower than the +6.1% increase per year 
observed for die period from 1973 
through 1979. 

The trends in cancer incidence rates var¬ 
ied by se,x and age at diagnosis (Fig, 2). 
From 1990 through 1996. the largest annual 
decreases in incidence rates for all sices com¬ 
bined oecurred in males who were 25—t-l 
years old and males who were 75 years old 
and older at diagnosis. Age-specific trends in 
females were less remarkable, and the largest 
and only statistically significant trend was a 
decline among those 35-44 years old. 

From 1990 through 1996. the fourleidmg 
cancer incidence sites for the racial and eth- 
nic populations included in this report w^re 
lung and bronchus, pfosCQce. female brea$r, 
and colon/recuam (Fig, 3). which togocher ac- 


Flg, Z. Annual pci‘c«nt chsagefAPC) ia SurvvJlfance, 
Epidtfmlolo^. and End Results tSEER)^ iBcid^ncc 
Halts'* by s« and all aU rac«, 1990-1996. 
Seg ''Noics”' section for explanation gf SEER (jrec* alxo 
-IncLidence rues arc age adjusted by 5-ycar age 
jironps to the (970 U.S. standard million population: 
•APC is sddsltcaUy slfimficantly differenc from iero 
Uwo-sided P<,05). 


Alt Sitei 

ProdtatB* 

Umg 

Coiordreetum 
urinary tModdar 
Non-^odgWn*^ lym. 

Moianaina of skin 
Cerpua & utarua, NOS'* 

Ora! cavity & pharynx 
Leukmifas 

-« -t -a Q 2 4 6 

Annual Peream Changa 
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FTg. i, Survnilaiice, Epidemialoar. and End 
Re^cs (SEER)’ iDCidenee and U.5. cancer 
deuii rat(s;^Mp 10 sites, by rate and ethnic- 
i{T, 1990^1906. '5fe “Notes" section for espla- 
Bocion of 8EER (ste also teat): "mats ate per 
lOOOOO pcrsent: and age adjusted to the !970 
U.S. fcandari miliion population; 'raws are 
based on set-specific data: ''Hispatifc is not mu* 
oiaily ixclasive rrom whites, blacfcs. American 
fediansfAJaska Nadves. and Aiitm and Pacific 
IslaniieH; “deaih nites c.sclude deaths that ac- 
cssrred in Connecliem, Louisiana. New Hamp- 
shiie. and Oklahoroa. NOS = not otherwise 
specified! IBD = inimhepaiic bile duet. 


couhe for apprcximaicly 54% of all 
new diagnoses (]9). Examination of 
incidence rUKs for these four sites by 
race and ethnicJiy revealed that, except 
for female breast cancer, blacks bad 
higher incidence rates than the other 
racial and ethnic popoiations. Al¬ 
though cancer of the uierine corpus 
and uterus NOS was common to all 
five racial and ethnic groups among 
the top 10 incidence sites, some sites 
tended to be unique to a specific popu¬ 
lation. For e.xaniplc. melanoma and 
leukemia were among the top !0 inci¬ 
dence sites only in whites, cancers of 
the psuicrcas and oral cavity and phar- 
yn-x were among the top 10 sites only 
in blacks, liver cancer was among the 
lop 10 siKs only in Asian and Pacific 
Islanders and American Indians/ 

Alaska Natives, cancer of the kidney 
and renal pelvis was among the top ! 0 
sices only in American Indians/Alaska 
Natives, and bladder cancer was 
among the top 10 sites only in whites 
and Hispanics. 

U.S. cancer mortality. From 1990 
through 1996. cancer death rates for all 
sit« combined decreased (-0.6% per 
yetin P ~ ,001) (Fig. 4). Cancer death 
rates peaked in 1991 at 173-4 per 
KXIOCIO and- from 1991 through 1996. 
decreased statlsricnlly significantly on 
average —0.7% per year {P = .002), 

.Male cancer death rates peaked in 
1990 at 220.8 per 100 000, and female 
death rates peaked 1 year later at 142.2 
per J00000, The decreasing trends 
from the peak years were on average 
-1.0% per year from 1990 through 
1996 for males and -41,4% per year 
from 1991 through 1996 for females. 

Cancer death rates were decreasing for 
all 10 leading cancer monality sites, 
except for non-Hodgkin's lymphoma 
luid female lung cancer. From 1990 
through 1996, non-Hodgkin's lym- 
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FiZ. Anoual ptreent sbangc (APC) In U-S- cancer 
deach raiess* cop 10 t>; $«< aii ag<3. all rac«> 

I090-IS96. TJcalh faics OfS sg« adjuSietf lo ihe (970 
L'.5> SLondard million populanon; *APC a based on se.c- 
spxifio tales: *APC is statisbeilly sisnificanUy differ- 
er.; :roi" rsro ,vw.o-;idcd P<;.03>, Ijm. = iympiiomi: 
ONS = ether ner-ous sviicm. 


phocna death races continued to increase 
i-i.STf per year. P = .CK)0 but at a slower 
pace chan in the 1980s (■^1.4% per year: 
P<.00l'i, A lower annual percent increase 
in noji-Hodgkin's lymphoma death rates 
occurred entirely among inaiesi more 
.‘ipecifically. the average aPC from 1990 
through 1996 among males (+1.55!: per 
year) was statistically significantly lower 
than the a'-erase APC during the l9S0s 
(•‘■2.759 per year). In contrasEL the average 
APC among females was -i-2.0% per year for 
both lime periods. Trends in lung cancer 
death rates are discussed in detail in the spe¬ 
cial section On lung Cancer and tobacco 
smoking. 

From 1990thfoagh 1996. statistically sig¬ 
nificant declines in cancer death rates among 
males were observed for canccre of the lung, 
colon/rectum, prostate, pancreas, stomach, 
and brain and other nervous system. Prostate 
Cancer death rates peaked in I99 i at 26.7 per 
100 000: rates decreased significantly on av¬ 
erage -2.1% per year from 1991 through 
1996, Colorectal cancer death rates in males 
peaked in 1978 and declined stadsiically sig- 
nificanlly on average ~1.35fc per year from 
then through 1996. 

Statistically significanr declines in female 
cancer death rates were observed during the 
1990s for cancers of the colon/rcctum. 
breast, and stomach. Colorectal cancer death 
rates in females have been declining since 
the late 1940s (19). Breast cancer death rales 
were approximately stable front the 19505 lo 
19S9 when rates began to decline. From 
1989 through 1996. breast cancer death rates 
decreased statistically significantly on aver¬ 
age — 1.755: per year. 

Trends In cancer death rates varied by sex 
and age. From 1990 through 1996. the aver¬ 
age APC in cancer death rates was statisii- 
i^aliy significantly decreasing for males of all 
e.rcspt for ihose who ware at least 85 
years old at death (Fig. 5), Unlike trends 


FTtt. 5, Annaal p«pi:ent ctiang* lAPC) {n U.S. cancer 
death ratea* by $ex and age. sll sites, ail rncee. 

195S. "DeafSi rates arc age adiusted fey 5-ysaf aje 
am'aps CO the 1970 U.S. standard FttlCeB populatien: 
'APC is smisdcaUy siEnit'eatiily different from zero 
(iwo-^ided Pe.os). 


Aii Sitae 
Lung 

Calon/recTHtn 

\ 

Breast (FwaUtel* 

l 

Pi UbUlli'l 

Pancreas 
N6n-HodgidB*s lyrru 

Laukmptas 
Stcmach 
Ovary* 
Brain & ONS 



-2 0 2 4 S 

Annual Percent Chsrtge 
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6. Caoecr oC the lung and 
bronchus: Survcllkuac^ Epidemi¬ 
ology, ofld End Results <SEEE)^ ift- 
cldeccc rules'" by sex and sge. 

'5« “Kofes'* ^eettan tor 
exptanahoQ of SEER abo texO’ 
'iacideace raws arc adjusted by 
5-ye5j ace groups eo ih* 1570 U.S. 
scaodard miLUon population. 


MaJe Female 



Year of Oia^oste Year of Ofagnosis 


Fig. T. Cancer of the lung and 
bcondias (inttoding trachea and 
pleura); UiS, dcadi raiea' by sex 
and aje, 1950-1996, 'Death raws 
are idjusied by 5-yeaf ege groups W 
the 1970 standard tntlUon population, 



lastwi 19SBU30 ISTO-Ta ise2«e* 19SfJ-5l 19SBJ50 l»Ta-72 iSag-M 1S9*-eff 


Female 




Year of Oeeth 


Year at Oessh 


among males, trends among females vwere stacistically sigmfi' 
cantiy decreasitig only for those who were younger than age 65 
fFig. 5i. The only exceptions were females aged 25-34 years at 
death, whose cancer death rate was declining—but the decline 
did not achieve siatisticaS significsince—and females aged 65 
yearn and older, whose cancer death rates ware increasing. 

More than haifTJf all cancer dcatlis invoivad careers />£-rhe 
Itins. female breast, prostate, or colon and fEctum fl 9). The top 
four causes of cancer death in the United States from 1990 
through 1996 for the racial and ethnic groups included in this 
rspOfT, except Aslan and Pacific Islanders, involved the same 
sites as for incidence fpig. 3). Among Asian and Pacific Island- 

eeo SPECIAL ARTICLE 


ere. cancer of dsc liver and IBD. instead of female breast cancer, 
ranked among the four leading causes of cancer death. Esami- 
nation of cancer death rates for each of these sites by race 
and ethnicity revealed chat blacks Irad higher cancer death rates 
than whites. Asian and Pacific Islanders. American Indians/ 
Alaska .N'atives, or HEspanics. Among the leading cancer mor- 
laiicy sites, deaths due to leukemia and to cancers of the stomach 
and ovary were common to ail five racial and ctlmii; £roupj-(data 
not shown). Otherwise, the leading cancer mortality sites varied 
by facial and ethnic groups. For example, brain and other ner¬ 
vous system cancers were among the leading cancer mortality 
sites only in whites (data net shown), esophageal cancer and 

Journal of die national Caacer Institute, Vol, 91. No. S. April H. 1999 


PM3001113591 


Source; https://www.industrydocuments.ucsf.edu/docs/gzxk0001 























































































_ 07/28/99 \ms> 14:03 FAX 804 2T4 2891 


PM R&D 


®008 


^ Cancer of the and 

bronchus: SurveHlence. Eptdc- 
mioiogy^ and £nd Results 
{SE£R>^ Incfdeacc raies* fay 
bUrologsc cyp«. sea. race, and 
etlimcity. all ages. l97>-t996. 

"NoccS'* sacrioTi for esplana- 
{ion cf 5EER {see aisff taxtj: 
“ra^ef are age adjusted lo the 
{Cj-jj C.S. standard million popu» 
luncHv are based on J-yuar 
^n?ups e-ccepi for the ilrST group 
o{ dau. which i& based 

ondaia frotn 1977 through 1978- 


Squamous ceil 



Smaii ceil Adenocarcinoma Large ceii 



1973-75 


T89S-B7 -1894-36 1975-73 


1S8S-37 199 

Year of Diagnosis 



-Biack mates -a-Whtte males —Black females -.-White femafes 


mulciple myeloma were among [he leading causes of cancer 
deach only in blacks (data not shown), cancer of the uterine 
cer-’ix was arnong ^e leading cancer moiraiity sites only in 
blacks and American indians/Alaska Natives, and cancer of the 
kidney and the renal pelvis -was among the leading cancer mor¬ 
tality sites only in American Indjans/Alaska Matives (data not 
shown). 

Special Section on Lutig Cancer and Tobacco Smoking 

Lung cancer incidence and mortaJity. TTie lung is the num¬ 
ber 1 cancer monality she overall and is one of the top four 
incidence sites for each racial and ethnic group (Fig. 3). The 
incidence rates from 1S90 through I99i5 varied widely by race 
and eibnicity, from a high of 73.9 per 100000 among biaek.s to 
37,6 per 100(X)0 among Hlspanics (Fig. 3). While the overall 
race for .American Indians/Alasfca Nacive 5 is also iow (29.7 per 
100000). it obscures the wide range in rates by geographic area 
from a low of 10.3 per 100 OOO among American Indians in New 
MckIcq CO a high of 76.4 par 100000 among .American Indians*' 
Alaska Natives in Alaska (data not shown), which is even higher 
chan the rate for blacks. 

From 1990 through 1996, the declines in male tong cancer 
mcidence and death rates were statistically significant (on aver¬ 
age -2,6‘it and -1,6% per year, rcspeajvelyj (Fiss. I and 4). 
Maic lung cancer incidence rates peaked in 1984 (86,5 per 
100 0001 and decreased on average —1.4*;^ per year from 19S4- 
through 1996 (F<-00!). Male lung cancer death rates peaked in 
1990 at 75.2 per lOOOOO. From 1994 through 1996. male lung 
cancer incidence and death rates were lower than in the period 
from 1991 through 1993 For all age groups (Figs. 6 and 7) and 
ad histologic types (Fig. S). 

Funher analyses by age revealed that, historically, lung can¬ 
cer incidence rates Initially began to decline in men diagnosed 
before age 50 years and then peaked and declined for cacti older 
age group in succession over time {Figs. 6 and 7). The earliest 
declines in male lung cancer incidence rales occurred among 
men diagnosed at ages 20-49 years in the mid- to lace 1970s, 
Lung cancer incidence rates peaked in the period from 1979 

■loumai af ihc National Cancer Instilute. VoJ. 91, No. ?). April 21. 1999 


through 1981 for males 50~59 years old ac diagnosis, in the 
mid-l9S0s for males 60-79 years old. and in the early 1990s for 
males SO years eld and older. Age-specific death rates for male 
lung cancer followed temporal patterns similar to chose for in¬ 
cidence. but peak years genemlly Occurred later than for inci- 
dcncs (Hg. 7). 

Declines by histologic typie in males ware also remarkable 
(Fig. S). Large declines occurred among men who had squamoUS 
cell carcinoma and small-cell carcinoma, the histologic types 
most strongly associated with cigarette smoking (20,2!)- The 
rales for these histologic types have been decreasing since the 
early to mid-1980s for both black and while males (Fig. 8). 
Similarly, iarge-cell lung carcinoma has been decreasing among 
white males since the m!d-i980s and among black nftales more 
recently (Fig. 8). Finally, rates of adenocarcinoma of the lung, 
which may be associated with using so-called “iow tar"* ciaa- 
rettes t22.2ij, may have peaked in the early 1990s in males (Fig, 
S). When these histoiogy-specific trends over time were exam¬ 
ined separately for men younger and older than age 65 years, the 
decreases were most pronounced among the younger men for all 
histologic types. 

From 1990 through 1996. male lung cancer rates were de- 
creasine in all rscud, and ethnic groups except American Indians/ 
Alaska Natives (Fig. 9), The decreases in incidence races were 
statistically significant for white and Hispanic males, and the 
dicreaiss In death .'aces were statUtically significant tor white, 
black, and Hispanic males. 

In contrest, overall female lune cancer incidence and death 
rates were increasing throughout the study period (Figs. 6 and 7). 
From 1990 through 1996. the average annual percent increase 
was -rO. I % per year for incidence (F — .70) and A 1.4% per year for 
monaii^ iP < .001) (Figs. 1 and 4), The average APC in femaic 
long cauicer inctdenec fates ha.s slowed in tecaic years, and rates 
may have peaked in 1994 at 43.4 per lOOOOO. From 1994 through 
1996. female lung cancer incidence rates appeared to be decreasing 
on average —1.39& per year, although this trend was not siadscically 
sienificanL Female lung cancer death rates did not follow this same 
pattern. 
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ng. 5. Cancer of Oie lung; and Srwnohus; 5arv«at«nee, £pi- 
denuotog;. and End Resulte (SEER)' incidence and U.S. 
death rates” by sex, race, juid ethnicity, 1973—I99d. 'See 
“N'oes” section for explinaaon of SEER (see also textl: “dies 
ore oje adjusted to the 1970 U.S. standard miilion population and 
etc based on j-'^eax groups except for I98S—1990 for Antericati 
Indians/AEastat Natives. Allan and Pacific Jslandeis, jpd Hispan- 
ks. 'vho have dali only for 1990; '.Al/AN refers to .American 
Indians and .Alaslsa Natives, and API refers lo Asian and Pacific 
IsjMdcrs: "^Hispanic is not mutdaily exclusive from a-'hitcj, 
blai^ts. .Anterican IstdiansfAlaska Nadves, aj,d .Asian and Pacific 
IStandcis: ■'Tiispanic death rates cxelode deaths that occurred ;n 
Connecticut. Louisiana. New Hampshire, and OWahomi 





We fuiTher e.xamined female lung cancer inci¬ 
dence and death rates by age to assess ■whether, his¬ 
torically. the age-specific patterns of declines seen 
for maies ware beginning (0 occur in females. A 
downtum in femfile lung cancer incidence rates ■was 
most apparent for women aged 40-49 years and 50— 

59 years: incidence rates for these age groups 
peafced in the nud-l970s and late ISSOs, respec¬ 
tively. From 1990 through 1996, incidence rates for 
women aged 60-69 years old were t^iproximateiy 
level: for taldcr women, they concirmed to inerease 
(Fig- 6). Age-specific patterns of female lung cancer 
death rates were similar (Hg. 7). 

.Analyses of female Lung cancer incidence by his¬ 
tologic type revealed that rates of squamous cell 
lung cancer have been appraximaiely level since the 
mid-1980s. niKS of small-cell lung cancer decreased from 1991 
through 1996. rates of adenocarcinoma of the lung continued to 
increase falthough the rate of increase may he slowing), and 
rates of large-cell lung cancer have been decreasing since the 
late 1980s (Fig. S). The histoiogic patterns of disease were simi¬ 
lar for both white and black women over time. Like the histoi- 
ogy-specific (fends over time in males, all decreases were more 
pronounced among women younger than age 65 years than 
aniong older women. 

Finally, we examined trends in female lung cancer by race 
and eihnicicy. From 1990 through 1996. incidence rates ap¬ 
peared to be level among whits and Asian and Pacific Islander 
females and declining in the other racial and ethnic groups (Fig. 
9); the only scaristically significant decreasing trend wjjs among 
Hispanic females per year). From 1990 through 1996. 

lung cancer death rates were statistically significantly increasing 
for white, black, and American IndiaiyAJaska Native females 
(Fig. 9). 

Tobacco smoking. According to the 1993 NHIS. about a 7 
million adults (24.7%) were current smokers in the United 
States, cither daily (20.1%) or on some days (4.6%) f/4j. Men 
(27.0%) were more likely to smoke currently rhan women 
(22.6%); among racial and ethnic groups, American Indians! 
-Alaska Natives had the highest prevalence (36.2%) and Asian 
and Pacific Islanders the lowest (I6.6%), Smoking prevalence 
varied eightfold among females (from 4.3% among Asian and 
Pacific Islanders to 35.4% among American Indians/Alaska, Na¬ 
tives) and less than twofold among males (from 21,7% among 
Hispanlcs to 37,3% among American Indians/Alaska Natives). 
The prevalence of current smoking varied inversely with edu¬ 
cation: high school dropouts had ihe highest prevalence (41.9% 
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and 33.7% among tnaJes and females, respectively), and college 
graduates had the lowest (14.3% and 13.7% among males and 
females, respecnvely). 

Although tile prevalence of current cigarette use generally 
decreased over more than 30 years, the pattern of declines varied 
fay se.x: and by race and ethnicity (24). From 1965 to 1985, 
smoking prevalence declined more rapidly among males than 
among females: rates in males decreased 51.9% to 32.6% 
and in females from 33.9% to 27.9%. From 1985 to 1995, the 
rate of decline was similar for both sexes; the rate in males 
decreased from 32.6% to 27,0% and in females from 27.9% to 
22.6%. From 1978 through 1995. smoking prevalence declined 
among blacks, Asians and Pacific Islanders, Hispanics. and 
whites (Fig, lO) (2S}, although the rate of decline appeared to 
slow in the 19905, In contrast, smoking prevalence among 
■American Indians/Alaska Natives did dot change appreciably in 
males from 1983 through 1995 or in females from 1978 through 
1995. 

Trend analyses from the national YRBSS indicate chat ciga¬ 
rette smoking prevalence among high school students in the 
United States increased statistically significantly from 27.5% in 
1991 CO 36-4% in 1997 (/7JSJ. Prevalence increased from 
30.9% to 39.7% among white students, from 12.6% to 22.7% 
among black students, and frotn 25.3% to 34.0% among His¬ 
panic students. In 1997, the prevalence of current cigar use was 
22.0%. and the overall prevalence of any use of cigatewes, ci¬ 
gars. or smokeless tobacco was 42.7%. 

State-spccUIc lung cnncer mortaliiy and tobacco sntoking. 
Lung cancer death rates varied widely by state (Tabic i). From 
1990 through 1996. Kentucky experienced the highest lung can¬ 
cer death rate for males (103.4 per 100 000). while Nevada had 
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Fig. 10- Trends In the aje-a^Juited prevalence or current 
ci^rettc snoking among adults. National Health Inierviev 
suf'^ejs- I'nited atatei, 19*S-l9l>5- Prevalence it ige adjusted 
to the 1990 U-S. standaid populatiofi, Al/AN icfew to American 
Icdians/Alaskan Natives, and API refers to Asian and Piciflc 
U~.acrj. 


the highest death race for females (45.S per 
100000) in [he United Scares. Utah had Che lowest 
lung cancer death rates for both sexes (31.5 per 
ICO000 among males and 13.9 per 100000 among 
temales’l. Lung cancer death races in males greatly 
e.'tceeded those in females in all states. From 1990 
through 1996. male lung cancer death rates were 
decreasing in most states, with the largest stahsti- 
cally significant decrease occurring among males 
in Colorado. Exceptions to the decreasing rates 
amaag males occurred in Idaho. Kentucky, and 
South Dakota; the trends of increasing rates in 
these three states were not statistically significani- 
In contrast, female lung cancer death races were 
increasing in most states during the same time pe¬ 
riod. with the largest statistically significant in¬ 
crease occurring in Rhode Island. Only Arizona, 

Califotnia. and Hawaii experienced any decrease 

in lung cancer death rates among females during 
this period, and none of these trends was statisti¬ 
cally significant. 

The prevalence of current smoking among 
adults in the United States also varied by state 
(Table 21 ( IS). In 1997, Kentucky experienced the 
highest cutrent smoldng prevalence in the United 
States for adult males (33.1^6). while Nevada had 
cha highest smoking rates for adult females (29.8%). Utah had 
the lowest adult smoking rates for males (16.1%) and females 

( 11 . 5 %). 

Cigarette use in the 30 days preceding the survey among 
youth also varied among the states and localities in the United 
States that provided data (Table 2). In 1997. the prevalence of 
current smoking among high school students waS (lignesr iB 
Kentucky (4S.4';t for male students and 45.3% for female stu¬ 
dents) and lowest in Utah (17.4% for male students and 15,0% 
for female students). 

Discussion 

SEER Cancer Incidence and U-S- Cancer .Mortality 

This report confirms continuing declines in cancer incidence 
and cancer death rates during the I999s, The decreases id inci> 
dcticc rates were greatest among males and occurred in innst of 
the top 10 incidence sites; exceptions were cancer of the female 
breast. non-Hodgkin's lymphoma, tnelanoma. and cancer of the 
corpus and uterus NOS. Rates for most of the leading cancer 
ntotrality sices were declining; exceptions were cancer of the 
female lung and non-Hodskin's lymphoma. Decreases in cancer 
death rates were statistically significant among males for all age 
groups under the age of 85 years. Among females, cancer death 
rates were significantly decreasing for women younger than age 
65 years but were significantly increasing for women aged 75 
years and older. The possible reasons for these decreases have 
been described previously f 4). although some concerns about the 
compiereness of case asccnainmctit persist, particularly for 
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melafioma and prostate cancer, which ate frequently diagnosed 
in out-of-hospital setriags, and for cancers diagnosed through 
pathology reviews dsat are conducted out of state instead of 
within the hospitaJ- 

Our study reports cancer incidence and monaiity statistics 
separately for white, black, Asian and Pacific Islander. .Aineri- 
can Indiaii/Alflska Native, and Hispanic popularions. However, 
we did not address the occurrence of cancer in rural populations, 
in populations of low socioeconomic status or low education, or 

in populations with limited access to health care. Our inclusion 
of cancer incidence statistics for American Indian/Alaska Native 
papulations is based primarily on residents of New Mexico and 
.Alaska. Cancer rates vary considerably among American Indian 
<26j and Alaska Native (27) populations- Alaska Natives, for 
example, have the highest cancer death rates of ail populations 
serv'ed by the Indian Health Service. Lung cancer incidence rates 
in .Alaska Natives have increased substunfialiy since the 19605 
and show no evidence of slowing, particularly when smoking 
behavlon are taken irito consideration /28}. Between 42% and 
46% of Alaska Native men were smoking cotnpaicd with 26%— 
27% of non-Alaska Native metu the comparable smoking per¬ 
centages for Alaska Native tmd non-Alaska Native women were 
36% and 23%, respectively (29). 

Continued higher incidence and death rates among some ra¬ 
cial and ethnic groups may be an indication that some popula¬ 
tions have not benefited equally from cancer prevention and 
control efforts. Such disparities may be due to multiple factors, 
such as late stage of disease at diagnosis, barriers to health care 
access, a history of other diseases, biologic and genetic differ- 
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1. Cancer of ihs Ijronchiu. <2eaib raiss by 1990-199$ 


Stare 

Males. S990-1996 



1990-1996 

Total, 1990-1996 


Death ra{«* 

APCe 

Death ace$” 

APCt 

Dcaih raws* 

APC» 


£7 .S 

“Lie 

29.S 

3.8$ 

54,1 

«-CJ 


6<S-1 

-l-S 

39,S 



-0.6 

Arirona 

6iJ 

-1.2 

31.S 

-0,1 

45.0 

-0.7 


96.4 

-0.T 

jSj 

0.7 

62.8 

-0.2 

California 

574 



-0,3 

■i3.3 

-i.6$ 

CoIcn^Ja 

J1,J 

-2.?± 

252: 

0.6 

36.3 

-IJ? 


60.6 

-1.6 

32^ 

1.5$ 

44,0 

-41.2 

D^!a.v/ve 

SAO 


42,0 

2.9$ 

S9.9 


Discrici c>£ 

S0.2 

-1,0 

33.7 

0.3 

S2Jr 


Florida 

71.4 



Q.7 

514 

-0-5$ 

Gecrzja. 

88.2 

-i.6= 

30.9 

l.9t 

S4,5 

-0.4 

Ha.v-'aii 

46.2 

-1,0 

in “ 

-0.2 

33.S 

-0.8 

Idaho 

504 

o.z 

Z7.6 

0.6 

37.8 

0.5 

BlixiOU 

7d.l 

-1.1± 

33.7 

2,3$ 

50.7 

0.3 

Indiana 

52.6 

-1.2i 

35.3 

2.2$ 

55.4 

0.1 

Iowa 

67.1 

-Q.5 

19.1 

3.1$ 

4S.2 

0.S 

ICi£l54S 

67.6 

-LDc 

30.0 

3.7$ 

46.1 

O.l 

kencuckv 

103.4 

0,9 

41,9 

2.0; 

67,9 

0.2 

Louisisiut 

9S.0 

-2.51: 

55-6 

12, 

60.5 


Maine 

79,7 

-1.2 

39.1 

2,9$ 

36.4 

0.6 

>faj>iand 

77.0 

-2-li 

33.0 

. 0,9 

5A4 

-o.s 

Masasekusett! 

S6.9 

-0.9 

35.4 

2.4$ 

48.2 

0.6 

MichigaB 

73.2 

-I.3i 

24.5 

2.0$ 

50.3 

0,1 

MionesoB. 

55.3 

-!.4i 

28,2 

24>$ 

39.7 

0.J 

Mississippi 

91.9 

-0.8 

30J 

3-1 

36.0 

0.4 

Missouri 

82.8 

-l,2i 

355 

222$ 

55.6 

O.l 

Monona 

58.8 

-1.7: 

31.S 

1.9 

43.7 

-0^ 

N'ebraslca 

63.6 

-1.4 

27.2 

2.3 

42.9 

-O-I 


71.3 

-i.g 

45.S 

0.7 

5S.0 

-0.7 

New/ Hampshire 

70.1 

-1.7 

37J 

3,9$ 

514 

0.7 

Nc* Jersey 

67.8 

-X4S 

34.1 

1.1$ 

4S.i 

-0.9± 

Nfexjco 

47,6 

-2.6 


1-0 

34.7 

-1,2 

New Vetk 

63.9 

-1.9i 

32.0 

0.4 

45.2 

-0,9$ 

Nonh Cazolinii 

S5.9 

-0.4 

30.3 

LSt 

53,5 

0.8 

Nonh Dakota 

S6.2 

-04 

25.0 

1.6 

38.8 

0.3 

Ohio 

79.5 

-l,4i 

35-9 

2.2$ 

54.2 

0.0 

OidiihoiTia 

84X1 

-0.S 

2».6 

1.6$ 

55.7 

0,1 

Ore^n 

66,0 

-2.5; 

392 

OJ 

50.S 

-1.2$ 

Penes vivaoia 

71.9 

-i.i; 

53,0 

1-1? 

48.7 

-0.2 

Rhode Island 

74,9 

^.3 

34.5 

AA$ 

S\.l 

1.6$ 

Carotins 

S4,g 

-l.Sf 

29.9 

l.B 

52.9 

—0-6 

South Dakou 

59J 

'y n 


K4 

e(.0 

2.D 

'T^messee 

95J 

-0.9: 

53.6 

2.8$ 

59.7 

0.4 

Te*l$ 

75.8 

-uas 

32.7 

1.2$ 

5i.l 

-0,3± 

Utah 

3!.5 

-2-6 

13.9 

221 

22.7 

-0.S 

VennoK 

6S.3 

-t.l 

34.2 

29 

48.S 


Viqjru8L 

79.8 

-I.Ti 

33-9 

LSI 

53.1 

-0.4 

Washington 

64,3 

-2.2? 

36.5 

0.7 

4g.7 

-1.1$ 

West Virginia 

89.1 

-2,0$ ■ 

40J 

2.1 

60.9 

-^-5 

Wisconsin 

59.5 

-!.9i 

2SJ1 

1.6$ 

4l,g 

-0-5 

Wyoming 

56.5 

-i.O 

29.4 

3.4 

41.6 

0.7 

XJAxCAd S(at^ 

71.9 

-1.6t 

33.2 

i.4$ 

-49,7 



*Pcr 100000 anii^ige adjusced lo {he 1970 s£ajTd^d inillicn populaaOn. 
*aPC » annual percent change. Baaed or ssK-speciflc dara, 

JAPC is sigmfjcandy differtm from zero Ctwostded F<.QS}. 


cnccs In tumors, health behaviors, and the presence of risk fac¬ 
tors. A commitment to reducing morbidity and mortality from 
cancer in the United States wil! require concomitant dedication 
to bridging racial and ethnic disparities related to cancer inci¬ 
dence and mortality. In the future, expanded study of special 
populations should be possible through analyses of data aggre¬ 
gated for the North American Association of Central Cancer 
Registries (30)- As the number of stare cancer registries that 
conriibuce data to the Nonh American Association of Central 
Cancer Registries increases and the quality of registry data im¬ 
proves. more representative data (e.g,. Native American and 

68J. SPECIAL article 


other racial and ethnic populations and populations in the Souch- 
easccni United States. Appalachia, and other geographic loca¬ 
tions) should become available. 

Limitauoiis of Cancer Incidence and Mortality Data 

For the primary analyses, we estimaKd APC statistics for the 
i990s. Because dvese statistics were computed over the time 
interval from 1990 through 1996, the assumption that rates in¬ 
creased or decreased at a constant rate over time did not apply to 
both sexes, all sites, or all populations analyted. There are two 
issues here: the peak year and whether or not the data arc linear 
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Table 2. Prevaltnca of carasni: eimrae use in adults and youth, by state, 1997 


Current cigafctrc use in sulullSe IW7. 


CuiTBW asigiLreiK use in youth. 1997. YRBSSt 


Alaiiia 

Aransas 

Lw« AnSfties 
Su4D Diego 
Sin Fran-iisfis 
Cci»3t3iiio 
ConP*i:t3«4l 

Discrrct of Columbw 

Rorivii 

Fc. Lauderd^e 
Miami 
Gcijraa 

Idaho 

Chicago 

indiaAa 

Kin5^ 

Kinracky 

>Vv Orltms 


Jersey Cliy 
.V«-arark 
New Me.rico 
Ne’i’ York 

N'fiw Yoric. CUy 
S'rjrth C2foHr«i 
Secth Dakota 
Ohio 

Oklahoma 
Oregon 
PcRfisy^vajiia 
Philadelphia 
Shoce Islarsd 
Souih Carolina 
South Dakota 
Tennessee 
Texai 
Dallas 
Hcusion 
L'lah 
Venrofis 
Virginia 

cominuesj 


31-1 

25.2 

:5a 

45.6 

40,8 

4311 

22a 

14,5 

1S.4 

18.&£ 

24,at 

16,6t 




275 

255 

165 




15.5 

25.0 

2421 




10.2 

17.S 

19.1 

14.0 

nn 

ii.fi 

35.lt 

38.lt 

16.6? 

21.4 

n -< 

115 

34.0 

365 

?5C 

19.3 

24.1 

16.6 

36.lt 

34.0t 

3i.0i 

22,7 

f5.J 

tS5 

2A3 

21-3 

12.7 

26.0 

11.4 

13.6 

32,8t 

34.4t 

;3-&i 




25,3 

24.7 

25.0 




27.0 

21,9 

25.0 

25-1 

19.9 

12.4 




21.4 

IS.S 

18.6 

27.4 

30.7 

19,2 

it.a 

IS,0 

19.9 




is.o 

21,6 

13.2 







17.4 

261> 

Ilfi.S 

29.1 

13.7 

26.3 




15.3 

10.9 

13.1 

39.6 

35.4 

375 

2 &.« 

18.9 

22.7 




33.1 

28.7 

lO.S 

48.4 

45.3 

47.0 

29-3 

20.4 

14.6 

38.2 

34,6 

36.4 




17.7 

18.1 

22-6 

23C 

lfl.4 

n.7 

37-7 

40.8 

39.2 


.viarviaril 

21.8 

19.4 

Baicimoie 

-Vlassjchusens 

21.S 

19.2 

Boston 

.Michigan 

29-6 

22,8 

Derait 

Mincssoi? 

14.! 

19.8 

.Mis&unppi 

18.3 

18-6 

Miisauri 

3i.7 

26.0 

.Moatina 

lO.g 

20,2 

-Meboita 

24.4 

10.2 

.Vevida 

25.7 

29.8 

SUw Hsuipshhu 

26.0 

23.7 

N*ew Jersey 

23.3 

19.8 


30.6 

26.4 

135 

35.3 

35,4 

35.4 

40.6 

36.5 

38.6 

44,3 

43.6 

44.0 

39-6? 

33.0? 

3E.6? 

37,3 

1843 

22.5 

37,3 

22.2 

29.1 

17,4 

15.0 

16.4 

37,8 

3S.g 

38.3 
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Table I (eonttaued). PttvaieRire of emranc wdjMite UM in liialts and youth, by stale. 1997 


State 

CuireiiS cigarctic use ia adults* IS97. 

. BRFSS* 

Cutrew cigareue osc in youth, a. 1997. YRBSS ^ 

Males 

Fcraulcs 

Total 

Mules 

Ftrualcs 

Total 

Waihin^ton 

25.1 

IZ,7 

23.9 





27,1 

277 


42.4 

41.3 

-11.9 

>Viiao(uia 

25,6 

2!.0 


39.8 

31.7 

36.0 


24.0 

241 

I-i.O 

38.1 

3S.7 

j7--t 

Crtited Statii 

25.7} 

20.75 

2?-l| 

37.71 

w.-ni 

36.41 


'BRFSS ^ Setuiviorai Risic factor Surveiilancc Sysiem. adtilct IS ycaja old Or older tvbc ha'to ever smoked 100 cigBiettes in ihcir Ufetitne and 'vho oovl- srtioke 
everyday or on some days. 

rYESSS = Youth Risk Behavior Survciliincc Sysretn. students in grades -who smoKed rigateaes on 1 or more days of 30 days preeedini the survey. 
iPrev'aieaec estimates are unsveiahied and apply only* ;o students prrdeipadnc in the survey. 

^United States, tacluding WuhihStoft. l^C, 
iYR,3SS •= ttadonal survey. 


ihrtjughout the time Interval. First, we were unable to choose a 
single year as the downturn year for Che different groups in¬ 
cluded. in the analyses because the peak year differed across 
groups. Forc.xampie. female incidence and mortaiity races for all 
sites combined peaked in 1991. By compsirison. monalicy races 
in males peaked in 1990 and incidence rates ia 1992. To address 
the concerns about the iinetsr increase or decrease over time, we 
also provided trend analyses based on the peak years for the 
major cancers. Although this approach may have satisfied the 
required staiistscal assumpdons for these sites, direct compari¬ 
sons of trends involving different peak years are inappropriate. 
Second, because the esrimaced APC statistic.^ based on the time 
interval from 1990 through 1996 were not linear for ail analysis 
groups, the stadsiical significance of the r test for the beta co¬ 
efficient may be overstated or understated. There is also some 
random variation in rates across years. However, trends based on 
the period from 1990 through 1996 may be compared across the 
cancer sites, sexes, racial and ethnic populations, and other 
groups as necessary. 

Assessments of the absoiutc and comparaii' c levels of cancer 
incidence and death rates by race and ethnicity need to be tern" 
pered by the recognition of potential year-to-year random varia¬ 
tion in the fares and biases in the basic data. First, the listing of 
the top 10 Sites (Fig. 3) may vary from year to year because of 
small random differences in rates across sites for a specific racial 
or ethnic population, paniculariy for Native Americans. For ex¬ 
ample. the rate and SE of the incidence rate for all sites com¬ 
bined for American Indians/Alaska Natives are I94-.9 per 
100 000 (SE = 3.2) compared with 402.9 per 100 000 (SE = 
0.41 for 'whites. Second, biases re.suit from misreponina race and 
ethnicuy and, to a lesser extent, age on the basic records used to 
collect information on cancer incidence, mortality, and the popu¬ 
lation at risk (31~J4), Rates may be biased because of inisre- 
porting cn death ccrartcates fJIj and hospital medical records, 
which comprise the numerators of the cancer death and inci¬ 
dence rates, respectively, and on censuses and surveys, which 
comprise the denominators of the fares. Evaluation studies 
(32.S-() suggest that the reporting of race for the white and black 
population is geneniUy reliable. However, biases are serious for 
the smaller populations, particularly for American Indians 
(S2.S4). While the.se biases affect comparisons among groups at 
a specified point in time, the trend data for both morbidity and 
mortality are considered to be relncLveiy reliable. 


Lung Cancer and Tobacco Smoking 

-As much as 90fc of ail lung cancer is caused fay tobacco 
smoking, including active cigarette smoking, pipe and cigar 
smoking, and exposure to second-hand smoke (35,36). Ocher 
factors, such as exposure to radon and asbestos, also increase 
risk (371 The epidemic of lung cancer Ln this century largely 
reflects birth cohort patterns of active cigarette smoking (38,39). 
Ai the ram of the century, lung cancer was a rare disease (40.4!). 
To understand the evolution of ths epidemic of lung cancer in 
this country, one must understand the time during which ,manu¬ 
factured cigarettes were introduced, the successive Increases in 
cigarette smoking by generadons of first men and then women, 
and die 20- to 50-year delay between, the uptake of regular 
smoking and the occurrence of lung cancer {39}. 

The large increase tn the consumpdon of manufactured ciga- 
recies during the first half of the 20"^ century is best reflected in 
population consumption data. Per capita consumption increased 
from approximately 54 cigarettes per adult in 1900 (42,43) to a 
peak of 4-345 cigarettes per adult in 1963 (42,^4). Cigarenes 
were an uncommon foim of tobacco use early in the century. Of 
the nearly 7.5 pounds of tobacco consumed per adult in 1900. 
only 0.16 pound {about 2%) was consumed in the form of mass- 
produced cigarettes. Factors that contributed to increased con¬ 
sumption of manufactured cigaierces included the introduction, 
of cigEiettes blended from flue-cured tobaccos (which facilitated 
inhalation into the lungs and more efficient ahsorptiou of nico¬ 
tine) i45), such as Camel in 1913, advertising, and a more effi¬ 
cient rnarfcsting and distribution network, including th* free dis¬ 
tribution of cigarettes in World War I and World War 11 (44.45). 

The uptake in cigareue smoking occurred first among men 
and later among women and then for several decades followed a 
generational pattern in which successive birth cohorts bcfian 
smoking at progressively younger ages with a larger propordon 
of adults becoming .smokers (44). Among men bom from 1895 
dirough World War II, between 70% and 80% were cigarette 
smokers sortie time during their lifetime, and many smoked 
heavily. In concnist, few women bom before 1900 became heavy 
cigarette smokers, and only about i0%—20% reported ever 
smoking- The prevalence of smoking in women lagged behind 
men and reached the peak of 55% in the cohort of women bom 
from 1935 through 1944. In addition, among older birth cohorts, 
men and women differed substanriaily by the age ac which they 
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vtanea lo smoke. For esampie, among women bom prior m 
moo. ihe mean age of iniiiation was well over age 30 years (46i- 
A'mosc ail binh cohorts of males and younger birth cohorts of 
lemales began smoking before age M years, although the tna- 
jority of females who staned smoking as teenagers began smok¬ 
ing afcei World tvar n. 

Because experimentuion with cigarette smoking and nicotine 
eddiedon usually occurs in adolescence or during early adult- 
'-.cod, patterns of smoking behaviors tend to persist as a birth 
eohort tiges. This accounts for the dear birth cohort progression 
in smoking pre\'a]ence and the progression in age-speciSc luag 
cancer incidence and death rates 20—50 years later. The patrems 
of declining Jung cancBr in tnaies and the levding off and pos¬ 
sible future decline in females as reported in this analysis reflect 
historical pattams of cigarette smoking, as did the age- and 
je.’C-spectfic increases in lung Cancer observed earlier in this 
csnruiy 1 38.39}. 

Several currant crendji in tobacco smoking, if unchecked. wiD 
worsih the future occurrence of lung cancer. First, the number or 
adults currently smoking cigarettes in the United States (4-7 mil- 
lioni remains high (14). and adult prevalence has changed little 
from 199* to 1997 {14.47}. Second, increasing trends in tobacco 
smoking among adolescents during the L990s can only be con¬ 
sidered alarming (1S.4S.49), although data collected in 1998 
suggest Chat prevalence may be declining slightly {48}. Finally, 
cisar consumpdon (mainly large cigars) increased by abour 50*^ 
from 1993 ro 1997. reversing an almost 2D-ycar decline (30;. 
Cigar use has regained acceptance among better-educated, up¬ 
per-income men and wornen. especially among those IS—e-t 
s'ears old who previously had eschewed cigarettes (24.30),- in 
1997. about one in five high school students smoked cigars (I8i. 
Cigar smoking can cause lung cancer, as wcU as oral, esopha¬ 
geal. and laryngeal cancers (50-32). 

Limitatioas of Data on Tobacco Smoking 


Prevalence csCiinatcs for tobacco smoking In youth from 
YRBSS also have limitations. Because stare surveys ai« con¬ 
ducted among public high school students, the estimates can be 
generalized only to youth attending public school in the respec¬ 
tive jurisdictions (77). Compared with those enrolled in school, 
youth who Me not in school have higher races of tobacco use 
fJ9i. However, in 1996. only 6% of pereons aged 16-17 years 
were not enrolled in a high school program and had not corn- 
plered high school (60). 

Tobacco .Advertising 

The tobacco industry has a long histoiy of targeting market¬ 
ing campaigns to selected groups in the U-S population and 
ahroad. The earliest cigarene-markedng praedees were directed 
at mea; however, by 1928, advertising campaigns targeted 
women, often with themes linking cigarette smoking to weight 
control (44). In 1996, the cigarette industry spent S5.T billion on 
adverdsins and promoting its products to virtually all segments 
of society (61). Special target populations include women 
(44.62-64), racial and ethnic populations (23,62.63), and bjue- 
coilar workers f<52). Adolescents are especially susceptible to 
cismrette marketing (59,62,66-69). Brands that are popular 
among adolescents are more likely than adult brands to be ad¬ 
vertised in magazines with high youth readership (70X 

Cigarette companies have also appealed to health-conscrous 
smokers with so-called ‘Tow tar” brand cigarenes (71). Tar. 
nicotine, and carbon monoxide levels in II.S. cigaietces have 
tseau determined by the U.S. Federal Trade Coinfflission (FTC) 
since the mid-1960s and are derived from a fixed- machine- 
based testing protocol. The FTC testing method, however, does 
not take into account how smokers adjust their smoking patterns 
to obtain nicotine from cigarettes. To get their required level of 
nicodne. smokers of low tar and low nicotine cigarettes tend to 
take more and longer puffs per cigarette, inhale more deeply, and 
block venrilation holes on the filters, which thereby negates the 


Prevalence estimates of tobacco smoking in adults may have 
some limitations. Because interviews are conducted by cele- 
phone in BRFSS. the estimates of adult tobacco smoking ctin be 
generalized only to the population of persons with telephones. 
However, a recent analysis of NHIS data (33) compared re¬ 
sponses regarding health risk behaviors from households wiih 
telephones with responses from sli households in the survey. In 
1 ^*^2 A" the qfgva leh.c.e. of cutrent^garatte smok- 

denrs from telephone households was small (25.4% versus 
24.4%-. respectively), .Another study compared estimates of adult 
smoking prevalence from BRFSS with personal interviews from 
the Bureau of the Census Current Population Survey (34) that 
Joll4..;ed data on smoking prevalence for all 36 states anu 
the District of Colutnbia in the years 1985, 1989, 1993. and 1996 
1^3.36}. In general, findings from the two surveys were similar, 
although dificrences were more pronounced in findings for 
males and blacks and also for Souchtra states where telephone 
coverage was lower f54;. In 1990. according to the U.S. Bureau 
of the Census (57), telephones were present in the homes of 96% 
of whiles. S7% of blacks. 98% of Asians and Pacific {slanders, 
77% of American Indians. Eskimos, or Aleuts, and S8% of His- 


reason for their switching to low tar brands (71). The increased 
promotion of cigarettes yielding 15 mg tar or less (as measured 
by the FTC method) was followed by an increased U.S. market 
share of these products (61.62) from 3.6% of all Cigarettes sold 
in 1970 to 44,8% by 1980 (7!) and 72.1% in 1995 (61X Recent 
studies suggest that smokers’ perceptions of tar yields may be 
influenced by misleading advertising terms such as “light" and 
“ulmi-lislit'' (72) and that mistaken beliefs about low tar brands 

.-frt rtiiSr /7? 77} Follounnc die: ^hlfr m 

loWt^r tai Ciguieuus, i .ui-iC- " A., 

noma of the lung, which has now become the most coEnmnn lung 
cancer type in the United States (22.23). The U.S. Depamnent of 
Health and Human Services, in collaboration with she FTC. is 
currc.ttiy conducting u review of the FTC's testing mctiiods. 

Siratesies for the Future 

Trends of decreasing incidence and death rates for she leading 
cancer sites me encouraging, However, to meet national goals 
for .-educing the morbidity and mortality due to cancer (74.75), 
increased efforts are needed to identify additional cancer pre¬ 
vention and control strategies, to implement more completely 
the interventions that have worked well in the past. anU to reach 


panics. Differences in telephone coverage are relevant, since all segments of society. 

ttigareite smoking prevalence may be higher in persons from Because lung cancer accounts for approximately 14% of new 
homes without teiephones than in parsons from homes with cancer cases and 2S% of cancer deadxs each year (/9). the largest 
teicphoncs (58). impact can be made through programs and policies that deter 
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smoking Snidadoiu promote cessaden, and protect aonsicokers 
from caifTronmentai tobacco smoke (3^.76-80). Efforts CO pre- 
vctti initiadon include 1) reducing tainors' access to and the 
appeal of tobacco products. 2) widely disseminating effeedve 
school-based tobacco use prevention curricula, which would op- 
dmaJily tie combined with cormniitiity- and media-based strate¬ 
gies. and $) increasing the support and invotvement of parents 
(49.39-81). Raising the cost of tobacco products can also reduce 
initiation and promote quitting f3d,59,52;. In addition, using 
excise taxes to finance community interventions and mass- 
media strategies can be especially effective in reducing con- 
suiapiioa. as demonstraced in CsUfomia and Massachusens 
{77,8JSS). The widespread dissemlnaiion of proven quitting 
soatewes, including reimbursement for safe and effective then- 
pies on the part of health care insurers and managed care orga- 
nizttSons. can also facilitate quitting (79.80,86}. Smoke-free 
laws and policies protect people from, the toxic and carcinogenic 
chemicals in environmental tobacco smoke and also establish 
smoke-free air as the norm fS7~S9}. Healdi professionals need to 
coarinue to monitor the patterns, determinants, and conse¬ 
quences of tobacco use. Incraased awareness of the activities of 
tobacco product manufacturers ie.g., product innovaaotis and 
marketiEB prasticas) and related environmental influences (c.g.- 
aconomics. policy and legislation, and social norms) are needed 
to facilitate appropriate public health acuons. Finally, new ad¬ 
vances in genetics may lead to a better understanding of tobacco 
addiction and ultimacely to more effective cassation stmceeies. 

The rapid increase in ciaaretre smoking that occurred during 
die first half of this cencuiy was responsible for the epidemic of 
lung and ocher tobacco-reiated cancer deaths in the last half of 
the century', first among men and a generation later ansong 
women, Male lung cancer deaths and death rates are now de¬ 
clining. and recent data for women show a slowing in the rate of 
increase, suggesting an evenuiai decline in their long cancer rate 
as well. While these data are extremely encouraging, several 
notes of caution are in order. Lung cancer is almost exclusively 
a smokers disease, and both incidence and mortality are dirocUy 
rriated to the degree of cigarette use that occurs in a population. 
However, the leveling off of tobacco smoking in the 1990s 
among adults, the alarming treads among tceps. and the in¬ 
creased popularity of cigar use may contribute to higher preva¬ 
lence of long-term smoking among adults in the future. Specifi¬ 
cally, unless steps arc taken now to lower adolescent initiation 
races dramatically, the current positive trends in lung cancer 
could reverse, and future cohorts could again experience a rise in 
lung cancer. 
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